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International application No. 

PCT/EP 00/01903 


International filing date (day/month/year) 
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(Earliest) Priority Date (day/month/year) 

06/03/1999 


Applicant 

ARTEMIS PHARMACEUTICALS GMBH et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 5 sheets. 

[T] It is also accompanied by a copy of each prior art document cited in tiiis report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under ttiis item. 

I I the intemational search was carried out on the basis of a translation of tiie intemational application furnished to this 
Autiiority (Rule 23. 1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the intemational search 
was carried out on the basis of the sequence listing : 

\T\ contained in tiie intemational application in written form. 

[X| filed togetiier with the intemational application in computer readable form. 

I I fumished subsequentiy to this Autiiority in written form. 

I I furnished subsequentiy to this Autiiority in computer readble form. 

I I the statement tiiat the subsequently fumished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been fumished. 

I I tiie statement that the information recorded in computer readable forni is identical to the written sequence listing has t>een 
fumished 

2. |T] Certain claims were found unsearchable (See Box I). 

3. Unity of Invention Is lacking (see Box II). 

4. With regard to tiie title, 

pT] the text is approved as submitted by the applicant. 

I I the text has been established by this Autiiority to read as follows: 



5. Wrth regard to tiie abstract, 

pT] the text is approved as submitted by tiie applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
' — ' within one month from the date of mailing of this intemational search report, submit comments to this Authority. 

6. The figure of tiie drawings to be published with the abstract is Rgure No. 



I I as suggested by the applicant. [X| None of the figures. 

I I because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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Applicant 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial appMcability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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III 
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IV 
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V 




VI 
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VII 
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Date of submission of the demand 
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Date of completion of this report 
01.06.2001 



Name and mailing address of the intemational 
preliminary examining authority: 
European Patent Office 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EPOO/01 903 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets whicti have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 -39 as originally filed 

Claims, No.: 

1-30 as received on 22/05/2001 with letter of 21/05/2001 

Drawings, sheets: 

1/18-18/18 as originally filed 

Sequence listing part of the description, pages: 

40-54, as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise Indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

K contained in the international application in written form. 

K filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



II. Priority 

1 . □ This report has been established as if no priority had been claimed due to the failure to furnish within the 

prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed. 

□ translation of the earlier application whose priority has been claimed. 

2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 

been found invalid. 

Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant 
date. 

3. Additional observations, if necessary: 
see separate sheet 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-30 




No: 


Claims 


none 


Inventive step (IS) 


Yes: 


Claims 


1-30 




No: 


Claims 


none 


Industrial applicability (lA) 


Yes: 


Claims 


1-30 




No: 


Claims 


none 



2. Citations and explanations 
see separate sheet 
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VNI. Certain observations on the international application 

The following observations on the clarity of the clainns, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 

Re Item II 
Priority 

The document NEUMANN et al. 'Plasmid driven formation of influenza virus-like 
particles-, J. VIROL., Vol. 74, No. 1, January 2000, pages 547-551 has been cited in the 
ISR as a P-document. 

However, the claimed priority is considered to be valid. Consequently, said document is 
not taken into account for the establishment of the present opinion. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty. Inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . The present application relates to a genetically stable influenza virus in which one 
(or more) viral segments has been replaced with a ambisense RNA segment 
comprising the gene contained in said viral fragment and a foreign gene in 
opposite orientation. 

2. Reference is made to the following documents: 
D1 : DE 1 97 09 51 2 (1 0 September 1 998) 
D2: WO 91/03552 (21 March 1991) 

3. None of the available documents discloses such vectors: 

D1 discloses stable influenza viruses which have all the characteristics of the 
viruses of the dependent claims of the present application except for the specific 
replacement of one or more segments by an ambisense RNAs. 
D2 discloses unstable (see page 74, lines 6-10) influenza viruses containing one 
or more ambisense RNAs. 

Therefore, the subject-matter of claims 1-30 meets the requirement of Article 
33(2) POT concerning novelty. 

Furthermore, none of the available documents fairly suggests to replace a viral 
segment by a segment comprising the gene normally present in said fragment 
and a foreign gene specifically in ambisense orientation. 
Therefore, the subject-matter of claims 1-30 meets the requirements of Article 
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33(3) PCT concerning inventinve step. 
Re Item VIII 

Certain observations on the international application 

Claims 29, 30, 32 and 33 are partially or completely directed to methods of treatment 
of the human/animal body. No unified criteria exist in the PCT concerning this type of 
claims. It is noted that the EPO, for example, does not allow such claims. 
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PCT/EPOO/01903 jH/ml 
Artemis Pharmaceuticals GmbH 21 May 2001 

Claims 

1. A recombinant Influenza virus for high-yield expression of incorporated 
foreign gene(s), which is genetically stable in the absence of any helper 
virus and which has eight viral RNA segments, wherein at least one of the 
regular viral RNA segments Is replaced by an RNA molecule (ambisense 
RNA segment), said ambisense RNA segment containing one of the 
standard viral genes in sense orientation and a foreign, recombinant gene 
in anti-sense orientation, or wee versa, covalently linked to each other and 
in overall convergent arrangement. 

2. The recombinant virus according to claim 1, wherein in the ambisense 
RNA molecule said foreign recombinant gene is covalently bound to one of 
the viral genes, while the original vRNA segment coding for the same gene 
is deleted from the recombinant virus by way of specific ribozyme 
cleavage. 

3. The recombinant influenza virus according to claims 1 and 2, wherein 
one or more of the regular viral RNA segments, differing from said at least 
one ambisense RNA segment, comprises a vRNA encoding a foreign gene, 
preferably one or more of the regular viral RNA segments has (have) been 
exchanged for a vRNA encoding a foreign gene. 

4. The recombinant Influenza virus according to claim 3 In which one or 
both of the standard glycoproteins hemagglutinin and neuraminidase have 
been exchanged into foreign glycoprotein(s) or into fusion glycoproteins 
consisting of an anchor segment derived from hemagglutinin and an 
ectodomain obtained from the foreign source, viral or cellular, or In which 
such recombinant glycoprotein has been inserted as a third molecular 
species in addition to the remaining standard components. 
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EP 00000 190C 



5. The recombinant influenza virus according to claims 1 to 4, In which 
the terminal viral RNA sequences of one or more of the regular segments 
and/or of the at least one ambisense RNA segment, which are active as 
the promoter signal, have been modified by nucleotide substitutions in up 
to five positions, resulting in improved transcription rates of both the 
vRNA promoter as well as the cRNA promoter as present in the 
complementary sequence. 

6. The recombinant influenza virus of claim 5, wherein the 12 nucleotide 
conserved influenza 3' terminal sequence has been modified by 
replacement of one to three nucleotides occurring In said sequence at 
positions 3, 5 and 8 relative to the 3' end by other nucleotides, and/or 
wherein the 13 nucleotide conserved influenza 5' terminal sequence has 
been modified by replacement of one or two nucleotides occurring in said 
sequence at positions 3 and 8 by other nucleotides. 

7. The recombinant influenza virus of claim 6, wherein the replacements 
in the 3' terminal nucleotide sequence comprises the modifications G3A 
and C8U. 

8. The recombinant influenza virus of claim 7, wherein the replacements 
in the 3' terminal nucleotide sequence comprises the modifications G3A, 
U5C and C8U, or G3C, U5C and C8G. 

9. The recombinant influenza virus of claim 8, which comprises a 3' 
terminal nucleotide sequence of 5'-CCUGUUUCUACU-3'. 

10. The recombinant influenza virus of claims 6 to 9, wherein the 5' 
terminal nucleotide, sequence comprises the modifications U3A and A8U 
resulting In a 5'-terminal sequence of 5'-AGAAGAAUCAAGG. 
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11. The recombinant Influenza virus according to claims 1 to 10, which is a 
recombinant Influenza A virus. 

12. The recombinant Influenza virus according to claims 1 to 11, in which 
the foreign gene(s) in amblsense covalent junction with viral gene(s) code 
for proteins and/or glycoproteins which are secreted from cells infected 
with the recombinant virus. 

13. The recombinant virus according to claims 1 to 11, m which the foreign 
gene(s) in ambisense covalent junction with viral gene(s) code for proteins 
or artificial polypeptides designed to support an efficient presentation of 
inherent epitopes at the surface of infected cells, for stimulation of a B cell 
and/or T cell response. 

14. A method for the production of recombinant Influenza viruses as 
defined in claims 1 to 13 comprising 

(a) RNA polymerase I synthesis of recombinant vRNAs in vivo. In 
ambisense design, 

(b) followed by infection with an influenza carrier strain constructed to 
include flanking ribozyme target sequences in at least one of Its viral RNA 
segments which is (are) to be replaced by the ambisense segments of 
step (a), and 

(c) thereafter selective vRNA inactivatlon through ribozyme cleavage. 

15. A pharmaceutical composition comprising a recombinant influenza 
virus according to claims 1 to 13. 

16. Use of a recombinant influenza virus according to claims 1 to 13 for 
preparing a medicament for vaccination purposes. 

17. The use according to claim 16, wherein the medicament 
(a) is suitable against influenza and/or against other infections; 
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(b) is present in form of inactivated preparations; and/or 

(c) is present in form of live recombinant viruses. 



18. Use of a recombinant influenza virus according to claims 1 to 13 for 
preparing agents for somatic gene therapy. 

19. Use of a recombinant influenza virus according to claims 1 to 13 for 
preparing agents, for transfer and expression of foreign genes into cells 
infected by sucfi viruses. 



20. Use of a recombinant influenza virus according to claims 1 to 13 for 
preparing agents for transfer and expression of RNA molecules into cells 
infected by such viruses. 

21. The use of claim 20, wherein the RNA molecules to be expressed are 
antisense sequences or double-strand sequences relative to the target cell 
cellular mRNA molecules, and/or the agent is suitable for sequence- 
specific gene silencing, preferably by antisense RNA or RNA interference 
mechanisms. 



22. The use according to claims 18 to 21, wherein the agents are 
applicable in ex vivo and in vivo application schemes. 

23. A method for the production of proteins or glycoproteins which 
comprises utilizing a recombinant influenza virus according to claims 1 to 
13 as expression vector. 

24. The method of claim 23, wherein the production is performed In cell 
culture cells or in fertilized chicken eggs. 

25. A method for preventing and/or treating Influenza which comprises 
administering an efl^ective amount of a recombinant influenza virus 
according to claims 1 to 13 to the mammal to be treated. 
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25. A method for somatic gene therapy, which method comprises 
subjecting the organism to be treated with a recombinant influenza virus 
according to claims 1 to 13. 

27. A method for transfer and expression of foreign genes into cells and 
for transfer and expression of RNA molecules into cells, which method 
comprises infecting the cells with a recombinant Influenza virus accordlno 
to claims 1 to 13. 

28. Use of a recombinant influenza virus according to claims l to 13 for 
preparing agents for autologous immunotherapy. 

29. A method for an immunotherapy which comprises e;. vivo infection of 
immune cells with a recombinant influenza virus according to claims 1 to 
13, and introduction of the transduced cells into the patient. 

30. A method for the induction of antibodies which comprises utilizing a 
recombinant influenza virus according to claims 1 to 13 as an immunogen. 
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